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Executive Summary 


e During the period 1-20 October 1982, NOAA-7 satellite data were received and ar- 
i chived at Centre de Meteorologie Spatiale (CMS). Lannion, France. These data were 
, collected as part of the multi-platform international experiment called éDonde Va?. 
The scientific purpose of the satellite data collection was to provide synoptic thermal 
coverage of the Alboran Sea particularly in the region of the incoming Atlantic water 


near the Strait of Gibraltar. This report presents comparatively cloud-free images for are 
use as an aide in the analysis of éDonde Va? multi-platform data collected by other rane 
τ members of the ἐοπάθ Va? investigative team. All of the images presented are registered κῶν 
‘ to a Mercator projection. In addition, the infrared images have been atmospherically we 
corrected to minimize the effects of atmospheric moisture. The visible images have eo 
been enhanced to show sea surface roughness and turbidity changes. os 
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NOAA-7 AVHRR Images Obtained During 
the <Donde Va? Experiment 
in the Alboran Sea, 1-20 October 1982 


1. General 


During the period 1-20 October 1982, NOAA-7 satellite data 
were received and archived at Centre de Meteorologie Spatiale 
(CMS), Lannion, France. These data were collected as part of 


the multi-platform international experiment called ¢ Donde Νὰ)" 


The scientific purpose of the satellite data collection was to pro- 
vide synoptic thermal coverage of the Alboran Sea particularly 
in the region of the incoming Atlantic water near the Strait 
of Gibraltar. This report presents comparatively cloud-free im- 
ages for use as an aide in the analysis of ¢Donde Va? multi- 
platform data collected by other members of the éDonde Va? 
investigative team. 


2. The NOAA-7 Data 


The archived data are NOAA-7 High Resolution Picture 
‘Transmission (HRPT) digital data recorded by the Advanced Very 
High Resolution Radiometer (AVHRR) in five wavelength ranges. 
The characteristics of the AVHRR are given in Table 1. More 
information on the NOAA satellites and the AVHRR sensor 
may be found in Schwalb (1978) and Hussey (1979). 


3. Processing 


The raw data are achived on 1600 BPI tapes at both CMS and 
NORDA. At NORDA these data were calibrated and then 


*National Ocean and Atmospheric Administration 

**The primary objective of éDonde Va? was to measure the veloci- 
ty and hydrographic structure of the incoming flow of Atlantic 
water. A full description of the rational and the data collection 
approach to the experiment can be found in the ‘*¢Donde Va? 
Operation Plan.” A limited number of copies are available for 
individual requestors. 
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registered to a Mercator projection of the Alboran Sea (see Ap- 
pendix ἢ. The infrared data were then corrected for atmospheric 
absorption effects using an algorithm developed by Deschamps 
and Phulpin (1980) and adjusted by Phulpin, at CMS. This 
algorithm uses a combination of channels 4 and 5 of the 
NOAA-7 AVHRR (see Appendix II). 


4. The Visible and Infrared Images 


The NOAA-7 AVHRR images containing too much cloud cover 
were not processed. Of the total images examined, data from 
30 orbits (Table 2) were sufficiently cloud free to form usable 
images for presentation in this report. Both visible and infrared 
images are shown for the daylight orbits. In the visible images 
(channel 1), the less reflective areas (ie. the sea) are represented 
with the lighter shades of gray. Since the enhancements were 
made to display changes in the lightness of cloud free sea sur- 
faces and not to make cloud classification, most of the clouds 
appear black saturated. The infrared image shows the corrected 
sea surface temperatures (SST) obtained from the combination 
of channels 4 and 5. The SST images use the conventional IR 
representation with the warmest waters represented by dark gray 
tones and the coldest appearing as the lightest gray tones. For 
night orbits, only the SST image is presented. The umes of 
the night orbits are approximately 0300 hours (UT), whereas 
the day orbits are around 1500 hours (UT). Thus, a given day’s 
night image will proceed the day image in the order of images 
presented here. 


Beyond the brief remarks presented with the imagery no 
oceanographic analysis are included in this data report. An ex- 
ample of the oceanographic results obtained from using these 
data can be found in La Violette (1983). 


Table 1. NOAA-7 AVHRR characteristics 


® scanning angle: 55° 
® swath width: about 3000 Km 
® spatial resolution: 1.1 Km at sub-point, 4 Km at the edges 


® equivalent temperature noise (NE ΤῊ :0.12° K at 300° K (Channels 4 and 5) 


Channel 


Spectral Main applications 


range ( m) 


1 0.55-0.70 Daylight cloud analysis. Land applications 


2 


0.70-1.10 Land sea discrimination. Land applications 


3.55-3.93 | Sea surface temperatures. Nighttime cloud discrimination 
10.3-11.3 Sea surface temperatures. Nighttime cloud analysis 
11.5-12.5 Sea surface temperatures. Nighttime cloud analysis 


Table 2: List of NOAA-7 AVHRR data obtained during ¢Donde Va? 


Orbit Date Time Available Orbit i Available 
Number (Oct. 82) (UT) Number 
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Figure 1. 1 October 1982, nighi ik. Disturbed pattern of the Alboran Sea gyre. The 
main warm core of the Alboran gyre (A, Tmax=22°C) is to the southeast and a cold 
feature appears between this warm core and the Gibraltar Strait. 
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shifted a little to the southeast from their position on 1 October. 


Figure 2. 2 October 1982, night IR. Both the warm (A) and cold (B) core eddies have ἃ 
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Figure 5. 3 October 1982, day VIS. Clouds obscure the southern part of the Alboran 
Sea. Isolated clouds can also be seen along the Spanish coast. 


Figure 3. 3 October 1982, night IR. SST gradients have begun to weaken and appear 
more confused (a: Tmax=22°C; Tmin probably under clouds). Some clouds appear black 
on this corrected image. This effect will be noticeable in many of the IR images which 
follow. It is due to a large positive difference between their temperatures at 11 and 

12 ym. (Top of previous page.) 


Figure 4. SST chart corresponding to 3 October 1982, night IR image. (Bottom of 
previous page.) 


Figure 6. 3 October 1982, day IR. SST gradients remain weak outside the eastern part 
of the Gibraltar Strait area. (Tmax >22.5°C probably below the clouds; Tmin <18°C 
at A. At C temperatures range between 19 and 20.5°C). (Top of opposite page.) 


Figure 7. SST chart corresponding to 3 October 1982, day image. (Bottom of opposite 
page.) 
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Figure 8. 4 October 1982, day Vis. Cloudy. 


Figure 9. 4 October 1982, day IR. The image is sufficiently cloudy so that SST 


gradients cannot be well detected. (At A, temperatures ranged between 22.5 and 
23°C). 


bead | IR 


: Figure 10. 6 October 1982, night IR. The storm of 5 October and an onset of strong 

‘a westerly winds have evidently induced sufficient surface mixing to cause a rapid 

"ὶ decrease of sea surface temperatures (Tmax=21.5°C; Tmin=15.5°C at A). Notice that 
the image seems to be blurred by fine clouds. 
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Figure 11. 6 October 1982, day Vis. A bright "plume" (dark in the image) appears to 
prolongate from the Gibraltar Strait into the Alboran Sea. It seems to coincide with 
the area where the prevailing northwesterly winds are channeled into a west to east 
direction by the mountains onjeach side of the Strait of Gibraltar. Since this rather 
large phenomenon doesn't appear in the uncorrected IR images, it may be inferred 
that it is due to an increase in the roughness of the sea in this bright area. Notice 
that the northern edge of the plume is sharper than the southern one and that this 
edge coincides with the northern limit of the Atlantic jet (see Fig. 12). Superimposed 
on these features lies an intricate network of lee-waves with a weaker signature than 
the Gibraltar rough-water plume. 


Figure 12. 6 October 1982, day IR. The atmospheric effects apparent in the visible 
image of Figure 11 do not appear in this companion IR image. In comparison to the 
previous days, the average SST in the Alboran Sea has decreased with the SST 
gradients appearing to have increased. This is probably due to active wind mixing 
and the horizontal and vertical movements of the water. A patch of warm water (i.e. 
warmer than 21°C) remaining from the previous days is surrounded by colder upwelled 
waters. The coldest temperatures (<17°C) are observed as usual in the Gibraltar- 
Marbella area with temperatures lower than 16° C occurring at A. (Top of opposite 
page.) 


Figure 13. SST chart corresponding to 6 October 1982, day IR image. (Bottom of 
opposite page.) 
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soe Figure 14. 7 October 1982, night IR. The pattern is similar to the one observed 12 
" hours earlier (Figure 12). SST are lower, probably due to the night radiative cooling. 


(Top opposite paae. ) 


‘eae Figure 15. SST chart corresponding to 7 October 1982, night ΙΕ image. 
np (Bottom opposite page. } 
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Figure 16. October 1982, day Vis. A "plume" of bright waters, less marked than on 6 
October 1982, appears to still be prolongated out from the Strait of Gibraltar. Notice 
the less reflective strip (A) that outlines the coldest part of the Atlantic jet around 

its northeastern area. Notice also the equally less-reflective area which corresponds to 
the region of cold water in the Gibraltar-Marbella area. 


Figure 17. 7 October 1982, day IR. With only some slight changes, the thermal 
features are generally similar to those observed during the previous passes. 
Temperatures are about 0.5°C higher than on the night of 7 October, which may be 

a diurnal effect but they are also about 1°C colder than on 6 October. The main front 
(B) is very sharp with a maximum gradient reaching 3°C in less than 3 km. 

(Top opposite page. ) 


Figure 18. SST chart corresponding to the 7 October 1982, day IR image. 
(Bottom opposite page. ) 
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Figure 19. 8 October 1982, night IR. The main thermal features again are similar to 

those observed on the previous days. The SSTs show an average decrease from 7 ἢ 
October (day) of about 1.5 to 2.0°C and about 1°C less than 7 October (night). While 
< this may be due to the continuation of meteorological and diurnal effects, it is more 

ΣᾺ than likely due to this image lying near the edge of the AVHRR swath. In the regions 
near the edge of the swath, the look angle is so large that the linear correction 
algorithm may no longer be considered accurate. (Top opposite page.) | 


OS Figure 20. SST chart corresponding to the 8 October 1982, night IR image. 
oe (Bottom opposite page. ) 
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Figure 21. 8 October 1982, day Vis. Image blurred by clouds. Notice at A, the 
less-reflective features correspond to cold water regions in the companion IR image. 


eA Figure 22. 8 October 1982, day IR. The sharp front induced at B during the previous 
ἢ days by the encounter between the warm "T-like" feature and the waters of the 
Atlantic jet is becoming weaker (a discussion on these submesoscale features can be 
found in La Violette, 1983). The main front between the Strait and 5°W is now i 
located at C. The SST chart shows that temperatures have about the same values as on 
7 October (day), but the temperature of the "T-like" feature has decreased from 21 to 
20°C. (Top opposite page.) 
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Figure 23. SST chart corresponding to the 8 October 1982, day IR image. 
a . (Bottom opposite page.) 
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Figure 24. 9 October 1982, night IR. This IR image located that the very edge of the 
AVHRR swath has the same problem as the 8 October (night) IR image. SST values 
range from 19°C at (a) to less than 14°C at (b) and these low values are probably due 
to an insufficient correction of AVHRR data. But, in situ comparative measurements 
are needed to make further comments on these low temperatures. (Top page 21.) 


Figure 25. SST chart corresponding to the 9 October 1982, night IR image. 
(Bottom page 21.) 


Figure 26. 10 October 1982, night IR. Althought the SST structure appears to be 
changing, clouds in the image prevent a good SST chart of the change. This image 
confirms the increasing importance of the frontal feature located at (C). (Top page 22.) 


Figure 27. 10 October 1982, day Vis. This image, almost entirely cloud free, shows a 

very regular brightness pattern with the less reflective waters located southeast of 

the Strait of Gibraltar (A) and the more reflective waters being found along the 

coastlines. It is difficult to state whether this is the influence of turbidity or caused ΄ 
by increased sea surface roughness associated with the windier coastal regions on this 


otherwise calm day. (Bottom page 22.) 


Figure 28. 10 October 1982, day IR. The "T-like" feature has translated eastward. 
The main surface front is now located at (A) and it is distrubed by wave-like 
features. SSTs remain low as indicated by the values on the SST chart. The image 
might be another example of "cooling" due to location of the study area close to the 
AVHRR swath edge. (Top page 23.) 


Figure 29. SST chart corresponding to the 10 October 1982, day IR image. 
(Bottom page 23.) 
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Figure 30. 11 October 1982, night IR. Apart from the obvious changes observed in 
the wave-like features associated with the incoming jet, this image is very similar to 
the previous one. SST are warmer than on 10 October (day). The warmest waters of 
the "T-like" feature now reach more than 20°C. But the Spanish coastal waters and 
the coldest waters of the jet remain below 16°C. (Top opposite page.) ὶ 


Figure 31. SST chart corresponding to the 11 October 1982, night IR image. 
(Bottom opposite page. ) 
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Figure 32. 11 October 1982, day Vis. This visible image is very similar to the 10 
October visible image. Notice that the less-reflective area has shifted to the north 
(A). This may be due to a slight change in wind direction. 


Figure 33. 11 October 1982, day IR. SST gradients are weaker than on the previous 
days, probably due to the continuation of calm wind conditions. The effects of diurnal 
heating may hide larger subsurface gradients. The front shown at the westernmost A 
on 10 October (day) has moved eastward to lie immediately to the west of Marbella. 

(a) SST are increasing to >21°C. The cold temperatures observed in the Marbella area 
may be due to cloud contamination (see the visible image.). (Top opposite page.) 


Figure 34. SST chart corresponding to the 11 October 1982, day IR image. 
(Bottom opposite page. ) 
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Figure 35. 12 October 1982, night IR. Cloudy. Notice the front at a corresponding to 
the previous image and the extreme northern location of the entire front at c. 


“ ‘ 

ὩΣ Figure 36. 12 October 1982, day !R. Cloudy, but an examination of the thermal 
‘oa features shows that there is continuity between the thermal gradients shown in this 
ee IR image and the thermal gradients on the previous as well as following IR images. 


(Top opposite page. ) 
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Figure 37. 12 October 1982, day Vis. (Bottom opposite page. ) 
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Ὁ Figure 38. 13 October 1982, night IR. Cloudy. (Top opposite page.) 


tees Figure 39. SST chart corresponding to the 13 October 1982, night IR image. 
18 (Bottom opposite page. ) 
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Figure 40. 13 October 1982, day Vis. Apart from the area contaminated by lee-waves, 
the reflectance picture shows similar patterns to those observed on 10 and 11 October 


1982. 


Figure 41. 13 October 1982, day IR. In comparing this image to that obtained on 11 


Saas October, notice the fronts at a and D. Temperatures are lower than on 11 October 
Re (day) by about 1°C. (Top opposite page.) 
ὍΝ Figure 42. SST chart corresponding to the 13 October 1982, day IR image. 
- (Bottom opposite page. ) 
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ἧς Figure 43. 14 October 1982, night IR. (Top opposite page.) 


Figure 44. 15 October 1982, night IR. Notice the eastward development of the Ὁ 
feature observed on 13 October (day) which has entrapped a warm water tongue 
betyv.een Ὁ and E. (Bottom opposite page. ) 
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oo Figure 45. 16 October 1982, night IR. The temperatures of the Alboran Sea west of 
og the Tres Forcas Cape do not go higher than 19°C. However, temperatures east of the 
Uae Cape remain high (>20°C). Note that cool temperatures (<15°C) are observed along 
the Spanish coast. (Top opposite page. ) 


δ Figure 46. SST chart correspnding to the 16 October 1982, night IR image. 
a7 (Bottom opposite page. ) 
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Figure 47. 16 October 1982, day Vis. 


Figure 48. 16 October 1982, day IR. SST has risen to 20.5°C in the southwest 
As section of the gyre. Notice the persistence of the warm water that has been almost 
completely enclosed at f. (Top opposite page.) 


4 
δ «) Figure 49. SST chart corresponding to 16 October 1982 (day) IR image. 
ae (Bottom opposite page. ) 
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* Figure 50. 17 October 1982, night IR. (Top opposite page. ) 


Figure 51. 18 October 1982, night IR. (Bottom opposite page. ) 
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Figure 52. 18 October 1982, day Vis. (Top opposite ρ866.) 
Figure 53. 18 October 1982, day IR. (Bottom opposite page. ) 
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os Figure 54. 19 October 1982, night IR. Although these last few days present cloudy 

τοις images, the thermal gradients do show continuity from image to image and οἰοβα. 

‘a Ν examination can reveal the image to image movement of the gradients. (Top opposite page.) 


᾿ Figure 55. SST chart corresponding to the 19 October 1982, night IR image. 
γε (Bottom opposite page.) 


44 


pF .- 19η 


res 


wef th 

sof beh 

a eae » aes 

. es ~ re rer 
80 Hh the τ: 


RE e neh HEH HEE YS 


ere wpe wt 


ter ter tHe oy 


e+ + 
Werreree te ee 


" 


mq fan a 


a SOLAN ΙΝ sot a Ae Meee 


em Ἢ ~ 3 fa ‘ 
ν' 3h, 8.9 PO Ὁ 878 4 ie Molt Oak wal ἘΜ , 
Pa Ns ate bey don EY Ta att latte χὰ ΣΟ ΣΟΣΧΔΩΣ r ile: γι ὺς 


46 


SR ΣΝ στο eRe TONS 
os rey CORPORA CARER SEROUS a 


APRON RECA CcEnenDEe ees 


aad 
Ν 


Figure 58. 


Figure 56. 


Figure 57. 


20 October 1982, night IR. 


19 October 1982, day IR. (Top previous page.) 


19 October 1982, day Vis. (Bottom previous page.) 
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Figure 59. This figure and Figure 60 present examples of the possible computer 
combinations that may be made with the registered images. This figures gives the 
average of the SST observed between the 6 October and 16 October, 1982. It shows 
that two major cold wells persist at (a) and (b) and a secondary cold area at (c). 
Although, (b) may be due to offshore winds, (a) is probably caused by the strong 
flow of Atlantic water moving into the Alboran Sea just to the south. This rapid move- 
ment may induce upwelling or divergence along the northern edge of the inflewing 
water and thus causing the cold water found at (a). On the other hand, (c) appears 
to have a different cause (perhaps bottom topography?). Note that the warmest waters 
are found in the central and in the southern part of the Alboran anticyclonic eddy. 
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Figure 60. This figure shows that the areas where the temperatures changed the 
least during the period 6 October through 16 October 1982. (a) here corresponds to 
the persistent cold water area (a) in Figure 59 and the North-South zone situated at 
the longitude of the Tres Forcas Cape. Other SST steady areas are found in the 
Strait of Gibraltar and in some places of the warm core of the Alboran Gyre. Areas 
where large SST changes occurred are located at (e) (due to the highly variable 
position of the inflowing Atlantic water) and at (f) (mainly due to the warm feature 
observed here on 15 and 16 October). 
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APPENDIX I: Geographic Registration 


(from R. Holyer) 


Geographic registration of AVHRR images consisted of four major steps: 


Step 1. image Navigation 


Positioning of the satellite in space is based on ephemeris data 
obtained from the Naval Space Surveillance Center in Dahlgren, 
Virginia. Orbital calculations and computer modelling of the 
AVHRR sensor are combined to derive approximately 250 points 
within the geographical area of interest where the latitude and 
longitude of the selected pixels are calculated. These latitude- 
longitude/sample-line pairs are used as ‘“‘control points’* to define 
a set of polynomials that transform image coordinates (samples 
and lines) into geographic coordinates (latitude and longitude). 


Step 2. Image Linearization 


The pixels in AVHRR images are spaced in the cross-track direc- 
tion at equal increments of scan angle. Thus, each pixel in a 
scan line does not represent an equal increment of ground 
distance due to the varying viewing slant path and earth cur- 
vature across the scan line. This equiangular sampling leads 
to spatial distortion in the images, especially near either end 
of the scan line It has been found that the actual “warping” 
of the image to the desired map projection in Step 3 can be 
done more precisely if the image is resampled so that each pix- 
el represents a constant increment of ground distance rather 
than a constant increment of scan angle. This resampling pro- 
cess is called image linearization. 
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Step 3. Image Warping 


In warping the image the polynomials calculated from the con- 
trol points in Step 1 are applied to the linearized image to generate 
a warped image that contains the satellite data in a mercator 
projection. The transformation from satellite image coordinates 
to mercator geographical coordinates is initially defined in terms 
of third-order, two-dimensional polynomials. However, to save 
computational time when actually warping the images, the full 
polynomial equation is not used. Rather the polynomial is ap- 
proximated by a piecewise linear equation. This approximation 
does not introduce any significant error when the image has 
been linearized first in Step 2. 


Step 4. Image Final Shifting 


The warped image output from Step 3 typically has positional 
accuracy of 4-5 km. This accuracy can be improved by finding 
landmarks of known geographical location and evaluating their 
position within the warped image. If the fit is not perfect, the 
warped image can be shifted vertically or horizontally to move 
the landmarks to their correct positions. If landmarks are available 
in the image so that this last fine tuning step can be perform- 
ed, the accuracy of the resulting geographically registered im- 
age is generally within 1 km. 
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APPENDIX Il: Split Window Atmospheric 
Corrections (from T. Phulpin) 


1-Summary of Atmospheric Effects: 


An approximate equation of the radiative transfer between the 
sea surface and the satellite is: 


1λ-7}- (1-t)x(Ts-Ta) (1) 

Ty :brightness temperature measured by the AVHRR 
radiometer. 

Ts :sea surface temperature. 

Ta :equivalent radiative temperature of the atmosphere. 

t ποιαὶ transmittivity of the atmosphere at λ. 


The effects of the atmospheric absorption on SST gradients are 
described, in a first approximation, by: 


TAA) -T)(B) = (T3(A)-13(B))xt (2) 
A and B: sea surface points located in an area where the above 
atmosphere is homogeneous = 7a(A) = Ta(B), 
(A) = (4) = t, (Α) # TS(B). 


Equation 2 shows that the atmosphere attenuates the SST 
gradients. 


Assuming, now, that points A and B are located in an area 
where the SST is homogeneous (73(A) = 75(B)), but where the 
equivalent temperature of the atmosphere changes 
(Ta(A) Ὁ Ta(B)), then, an anomalous gradients appears on the 
satellite SST measurements even in the absence of clouds: 


T\(A)-Th(B) = (Ht)x8Ta (3) 
with ATa = Ta(A)-Ta(B). 


An anomalous SST gradient also appears if differences exist in 
the water vapor content between A and B inducing a change 
in ¢ between these two points (75(A) = T5(B), Ta(A) = Ta(B), 
t(A) # t(B)). 


ThA) -T(B) = (Ts -Tajxat (4) 
with O¢ = ¢(A/-t(B) 


Equations 3 and 4 show that changes in the composition of 
a cloud-free atmosphere may induce anomalous gradients on 
SST images. 
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2-Split Window Atmospheric 
Corrections: 


Removing effects of atmospheric absorption from IR 
measurements is possible using combinations of two (23.7-1 μι, 
3.712 wm, 11-12 wm) or three (3.7-11-12  «m) AVHRR 
channels. 


Because the 3.7. μπὶ channel of the NOAA-7 AVHRR is noisy 
and because its daylight measurements are contaminated by solar 
radiations, we have chosen to correct the ¢Donde Va? data us- 
ing the split-window combination (11-12 4m). 


According to the theoretical studies achieved by Deschamps and 
Phulpin in France and by other scientists in the United States 
(see MacClain papers) the equation of correction is: 


Ts = a+bxT11+cxT12 
with 75 = sea surface temperature 
@ = constant taking into account all the effects neglected 
in the linear regression: solar reflection, 
absorption by minor atmospheric components, 
radiometer bias. 


It is assumed that the absorption is mainly due to the water 
vapor content of the atmosphere 


The constants ὁ and ¢ are related by: 


jeadile _ itil 


= andb+c =1 
t11-12 t11-t12 


b/c=all/ @12 assuming th=l- arxw , 
w = water vapor content of the atmosphere. 
» = wavelength of the measurement. 


First, ὅ and ¢ were computed using simulations of the 
atmospheric transmittance through various climatological con- 
ditions (MacClain, Phulpin). Results from such theoretical com- 
putations are very similar. For example MacClain gives the follow- 
ing result: 


Ts == 76+ 3.93xT11 - 2.93xT12 fin °C) 
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Another method has been used by T. Phulpin at CMS. He has 
experimentally chosen the values of 6 and ς that remove from 
fine resolution enhanced images the atmospheric effects obviously 
due to an increase of the water vapor content of the atmosphere 
without cloud formation. Images showing atmospheric lee-waves 
were used to this purpose. 


The following figures give an idea of the method used: 


The best value of 6/ to remove absorption effects was found 
to be 0.66. Consequently taking into account the relationship 
6+ c = 1, δ was chosen to equal 3 and ¢ to equal -2. Applied 
to a CMS file of NOAA-7 validation data (BERTHE2 about 
70 points located in the NE Atlantic and in the Mediterranean) 
this algorithm with a value for a of 0.5° C (qualitatively deter- 
mined using a few points of comparison in the Atlantic) gives 


ΙΚ 11 pam VIX 


cold strips (AB) due to 


lee-waves 


bright strips (OB) 
associated with clouds 
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a bias of 0.11° C (which have to be added to the @ constant) 
and a standard deviation of 0.40" C. 


This algorithm has been applied to the 7Donde Va? data to ob- 
tain the images and charts presented in this report. Notice that 
the calibration of IR data was made at NORDA using a method 
slightly different from the one used at CMS (for instance to 
calibrate the BERTHE2 data). NORDA used the plank’s 
function applied to the central wavelength adjusted for each IR 
channel at the temperature of 300° 8. Taking into account that 
this central wavelength varies with the temperature, we at CMS 
prefer to use a calibration table for converting radiances into 
temperatures. A table is computed for each IR channel using 
the transfer function of each channel window. This difference 
in calibration methods may induce a slight bias in the 7Donde 
Va? corrected data because the algorithm used was adjusted to 
data calibrated at CMS. 


combination of 
channels [1 pm and 
12 pm 


in this area cold strips 
(AO) have disappeared 


Atmospheric effect due to an increase of atmospheric water vapor content without condensation (AO). 
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